INTRODUCTION
With the first draft DNA sequence of the human genome published in Nature 1 and Science 2 in February 2001, and the full sequence published in April 2003, the completed Human Genome Project 3 ushered in a new era of promise for medicine. Sequencing of the entire human genome was an enormous scientific triumph that laid the groundwork for the daunting task of analyzing disorders that result from the dynamic interplay between genetic and environmental factors, yet translation into clinical benefit is not yet fully at hand. 4 Recognizing both the power of a population-based approach to search for complex disease susceptibility genes and the large number of samples required for these studies, a number of countries have established population-based biobanks. 1 Discussions about a biobank for the United States are expected to continue in the coming year given that one of the provisions of the Genomics and Personalized Medicine Act of 2006 (S.3822), currently under consideration in the United States Senate, calls for a feasibility study of a national biobanking research initiative. 5 Introduction of the United States Senate bill marks a pivotal point in genetic research. Much discussion has taken place about establishing a central national biobank 6, 7 or a network of linked repositories, 8 yet, agreement about a specific public health approach or even the necessity of the entire venture has been elusive. 8, 9 As debate and planning now move forward, an informed public health community can contribute to the enlarged dialogue and develop a vision for enhancing workforce competencies in anticipation of a major national effort. We present the following overview of experiences encountered in the international community with an emphasis on the ethical, legal, and social implications (ELSI) of population-based biobanking. Should a nationally sponsored initiative come to fruition, state health departments may be required to serve a pronounced planning role among a variety of infrastructural matters, such as preparation of state legislation, formal consultation with the public, informed consent procedures, and confidentiality protections of data. 8 Guidance from practical experiences related to population-based biobanks remains warranted, 10 particularly for public health professionals who might not be familiar with the fundamentals or application of the ELSI framework in genetic research.
A discussion of these issues is also relevant for state governments that are considering establishing and administering population-based biobanks. On the near horizon, for example, is federal funding for biobanks to explore the genetic and environmental determinants of preterm birth, which may involve coordination within individual states between researchers and departments of public health, as well as among multiple states across the country. 11 This biobanking initiative is part of the PREEMIE Act of 2006, which was enacted into law by the U.S. Congress in December 2006 (Public Law 109-450).
WHAT IS A POPULATION-BASED BIOBANK?
Biobanks have been established to study DNA or other molecular markers derived from peripheral circulating blood, buccal cells (i.e., epithelial cells from the inner cheek or mouth), blood cells from umbilical cords, urine samples, or diseased tissue for use in biomedical research. There is no shortage of human specimens in the United States; an estimated 300 million human biological samples are stored in hospitals and academic research centers. 12 A population-based biobank is a repository consisting of a large collection of biological tissue donated by thousands of individuals from the general population who might or might not have a specific disease. 13 Genebanks or genetic databases are repositories that analyze DNA exclusively in the pursuit of the genetic determinants of diseases, 14 whether or not specimens were derived from the public at large.
The most comprehensive type of population-based biobank is designed to link biomarkers with medical history and lifestyle information. Diseases that result directly from single gene mutations are rare; 4, 15 hence, this link provides a powerful tool that can contribute to our understanding of the genetic and environmental determinants leading to diseases such as diabetes, Alzheimers disease, asthma, schizophrenia, and cancer, and adverse outcomes such as preterm birth and congenital birth defects.
Another defining characteristic of a population-based biobank is that it can be used to estimate allele frequency (i.e., proportion of people with a particular DNA sequence at a particular location within a gene) in the population because they are comprised of large numbers of participants from a wide cross-section of ethnic groups. 8 Quantification of the public health burden related to most gene variants reported to date has been impossible to gauge because genotype prevalence is still unknown. 8, 15 A paradigm to illustrate the need for prevalence information is the family of genes involved in drug metabolism. Although it has been established that genetic variation in a variety of these genes is responsible for major differences in patient response to certain medications, 4 the clinical and economic utility of which variants to screen for depends not only on the effect of the variation, but also on whether the genetic variation is relatively common. Further, emerging evidence indicates that allelic frequency of many of these gene variants differs substantially among ethnic groups, 16 implying that targeted screening may be more appropriate.
There are numerous biobanks of residual tissue at hospitals (i.e., remains after clinical purposes have been met) or of specimens acquired in the context of a specific research investigation in academia and industry. These collections cannot provide true estimates of allele frequency in the population, however. Nor can biobanks devoted to single-gene disorders comprising patients and their families estimate this valuable information. Population-based biobanks are a more powerful tool for translating genetic discoveries into clinical practice. Further, the contribution of genomic factors to most common diseases is not understood in sufficient detail to affect recommendations for public health initiatives or patient care. 8 Hence, research made possible by population-based biobanks may contribute to disease prevention through knowledge of the interplay of genetic and modifiable risk factors. 15 
NATIONAL INITIATIVES Overview
Centralized population-based biobanks have been established or proposed in at least nine countries (Tables 1 and 2) , each with varying degrees of success. Table 1 describes the content, population size, funding source, oversight mechanism, and status of nine national biobank efforts. Countries in which specimens have been or are now being collected include Iceland, United Kingdom, Sweden, Japan, Latvia, Singapore, and Estonia. The biobank project in the Kingdom of Tonga was cancelled because of overwhelming public opposition. The Icelandic venture was stalled somewhat by a 2003 ruling of its Supreme Court that privacy protections were not adequate. 17 The smallest project is in Latvia, with an expected 60,000 sample size in its pilot phase, and the largest biobank will likely be in Estonia, with an anticipated one million participants (75% of citizenry). These projects are enormous logistical undertakings, with data collection alone taking many years. Not surprisingly, scientific publications on determinants of disease based on these databases are only just beginning to emerge.
In Canada, three population-based biobank initiatives are in various stages of development. The CARTaGENE project in Quebec proposes to enroll 1% of its citizens between 25 and 69 years of age who will be randomly chosen to form a representative sample. 18 Two other population-based genetic biobank projects planned in Canada are a national birth cohort and a longitudinal study on aging. 19 Two projects followed most closely in the American media are the Iceland and United Kingdom projects. Iceland is unique in both the homogeneity of its citizens and its strong interest in genealogy. 20, 21 These two characteristics made it a compelling prospect for the establishment of the world's first population-based biobank. After a vigorous public debate, de-CODE Genetics, a Delaware-based biotechnology company, successfully partnered with the Icelandic Parliament (i.e., Althingi) in 1998 to create and operate a centralized database of nonidentifiable health data. 14 Known as the Icelandic Health Database (IHD), the aim of this computerized compilation of the country's medical records is to ultimately improve health and health services. Althingi entered into a 12-year contract with deCODE for exclusive commercial rights to the IHD database (e.g., for developing DNA-based genetic tests, drug targets) as well as a license to assemble genetic and genealogical databases. 14 The United Kingdom conceived its populationbased biobank framework with careful attention to stakeholder concerns, and a number of feasibility studies were accordingly commissioned. 22 Launched in April 2002, the United Kingdom project began soliciting volunteers in March 2006 and plans to follow the health of its subjects for up to 30 years. 23 The United Kingdom Biobank is funded by the United Kingdom Department of Health, Medical Research Council, and the Wellcome Trust, and, unlike Iceland's biobank, has provided no commercialization rights at present but recognizes that, if new therapies are to arise as a result of research efforts, industry's involvement is inevitable and necessary. 24 The Icelandic and United Kingdom experiences, and others like them, have fueled much of the debate surrounding ELSI frameworks and other societal concerns. Table 2 summarizes how issues such as consultation with the public, informed consent, confidentiality, and legislative concerns have been addressed to varying degrees.
Public consultation
Population-based biobanks depend on participation from the public. Acceptance of the research vision and trust in the safeguards for participants are, therefore, unequivocal necessities. To those ends, Godard et al. 25 propose that public consultation should: 1) begin as early possible in the process; 2) respond to criticism; 3) be a transparent process to establish legitimacy and gain public trust; and 4) educate the public on the issues involved.
The Icelandic and United Kingdom approaches to public consultation typify one model of early discussion. By consulting and engaging the public early on in the political process, 75% of its population supported the bill on the eve of its passage, and similarly, 75% of the members of the Althingi voted for its passage. 25 The public debate in Iceland has been generally characterized as vigorous and constructive 26 because it included 700 newspaper articles, more than 100 radio and television programs, and several town meetings all across Iceland. Some contend, however, that the time allocated for community consultation was insufficient in that the biobank bill was introduced with only 2 months left in the parliamentary session. 27 Faced with severe public criticism in the early stages of its biobank, and with awareness of the Icelandic experience, United Kingdom Biobank administrators responded quickly to public concerns, forming the Ethics and Governance Council (EGC) to oversee the United Kingdom Biobank. 28 An independent body composed of ethicists, lawyers, scientists, and experts on consumer issues, the ECG ensures accountability to the public by acting as an independent guardian of the ethical framework. 29 As a result, the stated interest of the United Kingdom project to promote health throughout society has become more credible. 24 A different model of consultation adopted in Tonga led to a dramatically different result. The government made plans to create a biobank of samples collected during routine health checkups. 14 A private biotechnology company based in Australia (Autogen Ltd.) was awarded an exclusive licensing agreement with the Tongan government without a public forum for discussion. The Tonga Human Rights and Democracy Movement, the Tongan National Council of Churches, and other advocacy groups expressed vehement criticism, particularly citing the lack of public consultation. 30 Licensing of data generated from national population-based biobanks continues to draw concern, 13 and there is a wide variation in approaches to commercialization among national projects. 14 A cornerstone of the public consultation process is public education, and Estonia represents a success story. In 1999, a 31 Publicity for these efforts generated enormous public interest in genomics. Tartu University in Estonia experienced a sharp increase in the number of students enrolling in genetic courses and pursuing life science and biotechnology majors. Further, the Estonia Genome Project garnered a high degree of public participation (i.e., more than 75%), and participant awareness was reported to be strong. 31 
ELSI practices

Informed consent
Obtaining informed consent is one of the grounding ethical requirements for performing research on human subjects in the United States. 6 Emanating from the Nuremberg Code, 32 and the Declaration of Helsinki, 33 informed consent stipulates that a research participant must be provided the opportunity for voluntary informed consent before the study begins. The underlying principle to be satisfied by proper informed consent is respect for autonomy of the individual. 34 Oversight for informed consent, confidentiality, and other human protections in the United States falls under the purview of institutional review boards at individual research institutions and are governed by principles established by the Office of Human Research Protections in the Department of Health and Human Services. 35 Elements of a traditional model of informed consent include an explanation of the proposed research, its purpose, a description of potential risks and benefits to the individuals participating, and a statement that participation is voluntary and can be discontinued at any time (called an optout clause). 36 Informed consent also includes an explanation of whom to contact for questions about the research and subjects' rights. 36 In the United States, informed consent is not required for the use of tissue in research if no personally identifiable information is connected to the sample. 6, 35 Administrators of the biobank in Sweden required that consent be obtained for every use of an individual's information, with a waiver possible from an ethics committee only if subsequent proposals involved similar uses to which the donor originally consented. 37 In the United Kingdom (and the United States), if individual data have been made permanently unidentifiable, and if an ethics committee deems that the research is unlikely to harm the individual, re-consent for future projects is not required. 38 In contrast to Sweden and the United Kingdom, the Icelandic legislation challenged the traditional model of informed consent by incorporating what is called presumed consent. 26, 39 The Icelandic model restricted the opt-out clause by stating that anyone who decides to withdraw from the study after 6 months cannot have personal health information removed from the database. 39 Objections to this legislation continue, despite the contention that presumed consent has greatly facilitated the gathering of information and maximized the quality of Iceland's database. 40 The proposed Canadian model for informed consent also differs from the traditional informed consent model by its use of an authorization model. 19 Although informed consent is a requirement at the time of genetic sample collection in this model, participants can also authorize subsequent research, specifying permitted and excluded uses of their genetic material and associated data. Participants can also specify the subsequent degree of re-consenting they wish to maintain. Sheremeta 19 argues that this model strikes a reasonable balance between the potentially restrictive traditional and more general, open-ended presumed consent models. Hansson et al. 34 argue in favor of allowing broad consent (i.e., for multiple purposes without providing as much detail as required by traditional informed consent policies) as well as future consent (i.e., for as-yet unspecified research) regarding participating in a population-based biobank project, based on the assumption of minimal harm and the right to withdraw in the future. For the Icelandic Health Database, Gulcher and Steffansson 26 support the use of broad consent, stipulating that this flexibility is necessary so that the database can function as a "revolutionary method" for studying the interplay between genetics and environment in human disease and health.
The increasing emphasis on intellectual property rights related to discoveries made from donated bodily specimens has somewhat destabilized traditional understandings between human research participants and academic investigators 41 and has implications regarding informed consent. This predicament has prompted scholars to propose the Biotrust Model, in which a nonprofit trusteeship would govern a biobank for the benefit of the public good. 41 Prospective participants would be asked for explicit consent to transfer certain property rights to trustees. Proponents of this model suggest that such a mode of altruistic governance could engender public confidence and greater participation. 41 Another critical ethical issue regarding informed consent is research involving minors. An example is the proposed Canadian national birth cohort, still under development, which would investigate the complex interaction among genetic, environmental, and psychological determinants of health from birth to age 20 years. 42 Should the academic debate confirm the scientific merit of this type of research, informed consent for children entering the cohort database would be obtained from a parent or guardian acting as the authorized representative of the minor. 19 An added provision is that the research not expose the minor to more than minimal risks because the potential for direct benefit is limited. Further consideration, however, has been suggested because the legality of enrolling minors in research is still unclear in Canada. 19 
Confidentiality
The operational definition of confidentiality is the secure treatment of identifiable information that an individual discloses in a relationship of trust, with the expectation that it will not be divulged to third parties in ways that are inconsistent with the understanding of the original disclosure. 35 Privacy, a similar construct, is defined as control over the extent, timing, and circumstances of sharing oneself (physically, behaviorally, or intellectually) with others. 35 The terms confidentiality and privacy are often used interchangeably, but we use them in accordance with these specified definitions.
Broadly, there are three methods used for protecting the identity of DNA donors. 38 The first is double-coding, in which anonymous project identification numbers are assigned to participants and associated specimens. The code linking the anonymous number to personally identifying information is placed in a secure location and is accessible by only a few authorized individuals. In the second method, samples may be anonymized: identifiers initially linked to the samples are later removed. Finally, samples may be fully anonymous from the start: all identifying links to the donor are destroyed at the time of collection.
There exists a delicate balance between donor and societal interests in research potential. Anonymity, of course, offers the utmost protection of confidentiality, yet disease markers are more easily discovered when genetic information can be linked to personal medical history. Maintaining identifiable information in a biobank also allows participants to receive information about the project's progress and to learn of new findings that might affect their health. The value of communicating with biobank participants remains a highly controversial subject and must be weighed against possible negative consequences, 13 such as anxiety from learning about their potential risk for cancer and other serious diseases or from a confidentiality breach from an inadvertent communication to someone in the same household. Interestingly, as a result of consultations with the public and experts, CARTaGENE opted to re-contact patients instead of monitoring medical files to gather follow-up information and changed its approach from anonymization of samples to double-coding. 18 The degree of protection against breaches of confidentiality varies considerably among the nine national biobanks (Table  2) . Recent events in Iceland underscore the importance of ensuring protections. In November 2003, the Icelandic Supreme Court ruled that the IHD was unconstitutional on the grounds that it did not adequately protect privacy. Specifically, the plaintiff argued that her deceased father's health records should not be entered into the IHD because it might be possible to infer information about her health from her father's records, even though the data were anonymized. 17 The court ruled that possibility of such identification is increased because the IHD allowed information to be linked with data from other genetic and genealogical databases. Research with currently available genetic samples continues, but it is unclear to what extent IHD is now fully operational. 38 Harsh concerns expressed by the Japan Medical Society regarding inadequacy of privacy and confidentiality safeguards resulted in the temporary suspension of recruitment activities for the populationbased biobank in Japan. 43 The Japan Medical Society also criticized the use of municipal employees, untrained in the collection and protection of sensitive information, to solicit volunteers and distribute medical questionnaires. Biobank officials countered that the claims were unfounded because confidentiality will be assured through use of separate databases, encoding, and firewalls. 43 Recruitment resumed and, as of January 2006, more than 130,000 participants have provided written informed consent on an annual basis. 44 
CURRENT BIOBANKS IN THE UNITED STATES
One of the largest population-based biobanks in the country is the genetic repository of the Marshfield Medical Clinic in Wisconsin, which contains information from 40,000 participants living in northern and central Wisconsin. Some consider this effort to be a small step away from being characterized as a statewide population-based biobank. 45 New Mexico recently proposed legislation to study the feasibility of collecting DNA samples from all residents in the state. This initiative is not designed for genetic research, but rather for forensic purposes such as crime-solving, clearing the wrongly accused and convicted, and identifying unknown persons. 46 Most population-based biobanks were developed at research institutions, drawing volunteers from neighboring areas, and many are linked to a wealth of well-characterized demographic information. Northwestern University, through its NUgene Project, is currently collecting and storing DNA linked with medical records of volunteer patients from neighboring hospitals and clinics. 47 Hospitals and clinics associated with Duke University participate in a DNA biobank, 48 as do the University of Alabama and Mayo Clinics. 38 The proposed African American Population Biobank, under the auspices of Howard University, plans to enlist 25,000 volunteers over 5 years. 49 The main objective is to develop a population-based genetic epidemiology resource for the study of common, complex diseases among members of the African Diaspora. The United States Department of Veterans Affairs has proposed a comprehensive biobank of veterans and their family members. 50 A number of other large-scale tissue-banking projects, primarily building on existing epidemiologic studies, have been proposed or are in various stages of development using a variety of bio-samples. [51] [52] [53] These include: Physicians Health Study, Nurses Health Study, Multi-Ethnic Cohort, Women's Health Initiative, Cancer Prevention Study II of the American Cancer Society, and the National Health and Nutrition Examination Survey III of the Centers for Disease Control and Prevention. 51 The Framingham Heart Study, 54 a longitudinal study started in 1948, recently included a genetics component involving 9000 volunteers from within the study. 55 Recent efforts at the National Institutes of Health have broadened the infrastructure to include multiple participating research institutions. The Environmental Genome Project at the National Institute of Environmental Health Sciences is a population-based effort to characterize a number of important genes and to relate variations in genotype with susceptibility to effects of chemical and physical agents. 56 Started in 1998, this project is assessing approximately 200 genes based on analyses of 1000 samples of human DNA. Also located at the National Institutes of Health is the recently launched Genetic Association Information Network, which is a public-private partner-ship in conjunction with Pfizer Global Research, formed to study the genetic determinants of common diseases. 44, 57 Genetic Association Information Network is structured to capitalize on the existence of enormous numbers of well-characterized biobanks housed in hospitals and academic centers across the United States. Via a competitive application process, the project is intended to augment existing, well-characterized case-control studies by providing free genotyping on existing DNA samples from these studies. All results will be made available in the public domain.
FUTURE CONSIDERATIONS
An informed public health workforce Some leaders in the United States advise that a single, centralized national biobank may be an unrealistic goal given the very heterogeneous population of our nation and suggest that a network of linked repositories may be a more pragmatic option. 8 Others speak strongly in favor of a national population-based biobank, arguing that the endeavor could provide a powerful complement to other research approaches and that only through a large number of participants could an adequate sample size exist to appropriately study gene-environment interactions of common disorders. 9 Should biobanking research initiatives through the proposed Genomics and Personalized Medicine Act of 2006 5 and the PREEMIE Act of 2006 11 come to fruition in one form or another, competencies in a number of core areas may be needed for the public health workforce (Table 3). The National Office of Public Health Genomics at the Centers for Disease Control and Prevention, formerly the Office of Genomics and Disease Prevention, has developed professional training programs in public health genomics. 58 The Centers for Disease Control and Prevention has also funded two Centers for Genomics, at the University of Washington and the University of Michigan, to formulate how genomics can be best integrated into public health practice. 59 A primary aim of these centers is to provide technical assistance and training for the current and future public health workforce in the country. The following sections summarize current strengths and gaps in the public health community with regard to key knowledge areas.
Protection of Identifiable Health Information
State health departments have a long and noble history of collecting and protecting identifiable health information, such as that required for vital records and reportable illnesses. More recently, the federal Health Insurance Portability and Accountability Act 60 enacted a complex framework for privacy protection that may be relevant to the research needs of population-based biobanks. The Health Insurance Portability and Accountability Act Privacy Rule stipulates specific protected health information that should be properly safeguarded but also allows for the flow of information needed for research that will advance the public health and well-being. 61 The Privacy Rule is pertinent to "covered entities" only and is not applicable when tissue cannot be linked to identifiable information about the individual, 60 as is the case with federal guidelines for institutional review board oversight. 6 Federal legislation is under consideration in both the House of Representatives and Senate that would protect individuals from discrimination resulting from genetic testing. 62, 63 All but 11 states in the United States have some form of state-specific legislation to protect privacy and/or confidentiality of its residents. 64 In our state of Connecticut, the General Statute 38a-999 decrees that insurance providers must protect against unauthorized disclosure of sensitive health information, including results from genetic testing or the mere fact that an individual has taken a test. The United States Indian Health Services group has also developed a privacy protection model for biobanks that they believe will address confidentiality issues specific to the American Indian population. 65 Collectively, these efforts serve as a strong foundation to ensure privacy protection associated with biobanks, but unique issues in privacy protection and confidentiality specifically for biobanks need further study.
Informed consent models
Groundwork is being laid in the United States to address the issue of informed consent with respect to population-based genetic research, which, will be an extension of long-established protections for human subjects. 66 In response to the increasing need for a federal model that addresses informed consent in population-based genetic research, the National Office of Public Health Genomics at the Centers for Disease Control has proposed new language for informed consent forms. 67 The National Office of Public Health Genomics has also developed a supplemental brochure meant specifically for individuals considering participation in a population-based biobank, which details possible ELSI risks associated with genetics research. 68 One of the provisions of the proposed United States Senate bill 5 calls for exploring the possibility of combining information from multiple biobanks, referred to as a distributed data- Table 3 Potential knowledge requirements for state public health workforce involved in biobank research initiatives
• General knowledge of public health genomics
• Public consultation processes about biobanks
• Educational efforts focused on health care providers, academicians, and the public
• Informed consent models and opt-out policies
• Federal and state legislation about biobanks
• Civil court challenges to and rulings about existing biobanks
• Health Insurance Portability and Accountability Act and other federal privacy regulations related to public health research
• Current genetics research trends and institutional review board processes
• Establishment and management of tissue banks
• Oversight and regulatory mechanisms of biobanks base. Recent court challenges indicate that a more uniform use of informed consent allowing for combinations of multiple biobanks may be needed. A lawsuit against the University of Arizona, for example, alleged that blood samples taken for a specific study were used for different research without proper consent. 69 A lawsuit directed at Miami Children's Hospital claimed that blood and tissue samples taken from patients with Canavan disease were used to develop a patented genetic test for the disease without proper informed consent. 70 New York State, however, allows for sharing of information derived from biological samples and genetic databases in its planned electronic health information infrastructure, 71 which may preempt legal challenges.
Public consultation
There are no specific federal standards in place in the United States on how to conduct public consultation regarding the establishment of a government-sponsored population-based biobank. State public health departments may therefore need to develop proficiency in such matters as public health genomics, 58, 16 DNA-banking practices, 51 and general issues in tissue-banking for research. [51] [52] [53] Another potential need involves management responsibility or governmental oversight of tissue biobanks. Establishing a biobank would require the capacity to collect, store, and catalogue specimens and to link information with other databases and, possibly, distribute specimens. 53 Diagnostic and screening laboratories operated by most state health departments for population-based programs such as newborn screening already play an administrative role in specimen-based activity. There is also precedent for enforcement of a multitude of health regulations, which could be modified for the monitoring of safe and lasting storage of tissue.
In 1999, the government of Canada established the Canadian Biotechnology Advisory Committee, a body of external experts to provide the public comprehensive advice on current policy issues associated with the ethical, social, regulatory, economic, scientific, environmental, and health aspects of biotechnology. 19 Canadian Biotechnology Advisory Committee has prepared a comprehensive scholarly report about ELSI issues surrounding the establishment of a national biobank in Canada and arranges workshops and other opportunities for citizens and external experts to voice their views.
Planning for the future
As with a growing number of states, the Department of Public Health in our state of Connecticut developed a Genomics Action Plan 72 to serve as a guide for the translation of research findings from the Human Genome Project into public health practice. Envisioning and documenting the possible role of a state health department in the development of populationbased biobanks for genomics research was an outgrowth of this plan. Most of the Connecticut plan addresses translational issues in concert with recommendations by the National Office of Public Health Genomics 58 and includes anticipated activities such as: 1) educating the citizenry, health care community, and public health workforce; 2) exploring integration of health information data; 3) developing germane health policies, legislation, programs, and services; and, 4) identifying future infrastructural needs. The first goal to be realized was the establishment of an internal working group, known as the Virtual Office of Genomics. 73 The Virtual Office of Genomics is a compendium of staff members from several sectors among the Connecticut Department of Public Health who meet on a regular basis to exchange information, conduct training workshops, and produce discussion papers with the goal of eventually constructing a fully operational Office of Genomics. Mindful that public health genomics is an ever-evolving enterprise, 8 the Virtual Office of Genomics formed an External Genomics Advisory Panel, which is a counseling body consisting of health care providers, clinical laboratory directors, genetic counselors, lawyers, medical ethicists, and academicians.
Appreciation of the research utility of a national populationbased biobank or an integrated system of repositories is gaining momentum in the United States. Evidence-based guidelines derived from these ventures could dramatically change the nature of personal and public health medicine. Proper planning may avoid public disruption and thereby help to fulfill the promise of the Human Genome Project.
